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What to expect

e Logistics
o  About 45 minutes of content, 1 hour total
o Afew stop points through the presentation for quick questions
o Longer Q&A at the end
o Live streaming (and recording/slides available at ameriflux.Ibl.gov)
e This /s not.
o How to run ONEFIux
o How to use AmeriFlux / FLUXNET data products
e Thisis:
o What is needed to create data products with ONEFIux for an AmeriFlux site
e Familiarity with AmeriFlux data upload process helps (not required)
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FLUXNET Datasets

e Marconi 2000: 38 sites / 97 site-years
o Data contributed by attendees of workshop
o Access limited to attendees

e LaThuile 2007: 252 sites / 965 site-years

o Data contributed by many site Pls

Start of uniform code base and processing for comparable data products

o Data access/usage opened to other users, with some restrictions (three tiers)
o Over 500 unique users downloaded data

e FLUXNET2015: 212 sites / 1532 site-years

o Standardized code base (developed in collaboration among networks)

Extensive QA/QC of data (data more comparable and usable, but fewer sites)

Data access to anyone, usage has fewer restrictions (two tiers) — tools to keep track of usage
Over 3000 unique users downloaded data

NEW (Feb 2020): 206 sites following data policy based on CC-BY-4.0

O

O O O O



Eddy Covariance Data Processing

e High-frequency data
o Alteddy (ALTERRA),
EddyPro (LI-COR),
eddy4R (NEON)
EdiRE (U. Edinburgh),
Custom codes

e Data products from fluxes
USTAR filtering, met/flux gap-filling, flux partitioning,
uncertainty estimates, etc.
o REddyProc (MPI),
o ONEFIlux (AMP/EUDB/ICOS-ETC)
o Custom codes

o O O O



Eddy Covariance Data Processing

e High-frequency data

Why one more software?
o Alteddy (ALTERRA),

o EddyPro (LI-COR), ONEFlux is a package of eddy

o eddy4R (NEON) covariance data processing codes

o EdIiRE (U. Edinburgh),

o Custom codes o Extensive validation on many
e Data products from fluxes site characteristics

USTAR filtering, met/flux gap-filling, flux partitioning, o Focus on creating network-level
uncertainty estimates, etc. data products; standardized for

o REddyProc (MPI), synthesis studies and cross-site

o ONEFIlux (AMP/EUDB/ICOS-ETC) comparisons
o Custom codes



ONEFIlux

ONEFlux is a package of eddy covariance data processing codes

Code available:

O https://github.com/FLUXNET/ONEFIux

Reference paper:

www.nature.com/scientificdata

10114

SCIENTIFIC DATA:

M) Check for update

OPEN : The FLUXNET2015 dataset and the

patapescrirror . ONEFIux processing pipeline for
eddy covariance data

Pastorello, G., Trotta, C., Canfora, E. et al.
(287 co-authors). The FLUXNET2015 dataset
and the ONEFIux processing pipeline for
eddy covariance data.

Scientific Data 7, 225 (2020).
https://doi.org/10.1038/s41597-020-0534-3
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Workflow of a ONEFIlux run
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Workflow of a ONEFIlux run
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Workflow of a ONEFIlux run
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Workflow of a ONEFIux run
(within AmeriFlux Data Processing)
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Workflow of a ONEFIlux run: Data Products

BASE Data Product
e QA/QC focus on general data quality

e All levels of aggregation supported
e Typically ~2 months from upload

Site Team
Data Provider

Format Data BASE ONEFlux FLUXNET
QA/QC QA/QC Publish Processing Publish

FLUXNET Data Product
QA/QC focus on ONEFIlux requirements

Mostly “footprint-representative” aggregation support
AmeriFlux production system: ongoing development
Compatible with FLUXNET2015 dataset



Workflow of a ONEFIlux run: Required Inputs

O

o

e All continuous data variables

Execution

Configuration

AmeriFlux
BASE Files
Site information
lat / long BADM Files
timezone
o ...
Measurement
IRGA and Sonic Height Files
CO, profile

Variable

Aggregation Files

e How to aggregate variables
o Multiple sensors of same type
o Spatially distributed and profiles
o How to handle CO2 storage

ONEFlux
Processing

FLUXNET
Publish



Critical data variables for ONEFIux

- CO2 (umolCO2 mol-1). Carbon Dioxide (CO2) mole fraction in moist air

- FC (umolCO2 m-2 s—1): Carbon Dioxide (CO2) turbulent flux (without storage component)

- SC (umolCO2 m-2 s—1): Carbon Dioxide (CO2) storage flux measured with a vertical profile system, optional if
tower shorter than 3 m

- H (W m-2): sensible heat turbulent flux, without storage correction

- LE (W m-2): latent heat turbulent flux, without storage correction

- WS (m s—1): horizontal wind speed

- USTAR (m s-1): friction velocity

- TA (deg C): air temperature

- RH (%): relative humidity (range 0—100%)

- PA (kPa): atmospheric pressure

- SW_IN (W m-2): incoming shortwave radiation

Required

- G (W m-2): ground heat flux, not mandatory, but needed for the energy balance closure calculations

- NETRAD (W m-2): net radiation, not mandatory, but needed for the energy balance closure calculations

- SW_IN_POT (W m-2): potential incoming shortwave radiation (top of atmosphere theoretical maximum
radiation), calculated based on the site coordinates

- PPFD_IN (umolPhotons m-2 s-1): incoming photosynthetic photon flux density
- P (mm): precipitation total of each 30 or 60 minute period
Suggested - LW_IN (W m-2): incoming (down-welling) longwave radiation
- SWC (%): soil water content (volumetric), range 0-100%
- TS (deg C): soil temperature



Critical data variables for ONEFIux

- CO2 (umolCO2 mol-1). Carbon Dioxide (CO2) mole fraction in moist air

- FC (umolCO2 m-2 s—1): Carbon Dioxide (CO2) turbulent flux (without storage component)

- SC (umolCO2 m-2 s—1): Carbon Dioxide (CO2) storage flux measured with a vertical profile system, optional if
tower shorter than 3 m

- H (W m-2): sensible heat turbulent flux, without storage correction

- LE (W m-2): latent heat turbulent flux, without storage correction

ACCUUCOINN s’/ s 1) horizontal wind speed
- USTAR (m s-1): friction velocity
- TA (deg C): air temperature R VPD computed from TA and RH; if
- RH (%): relative humidity (range 0-100%) _J provided, used for validation in QA/QC

- PA (kPa): atmospheric pressure
- SW_IN (W m-2): incoming shortwave radiation

- G (W m-2): ground heat flux, not mandatory, but needed for the energy balance closure calculations

- NETRAD (W m-2): net radiation, not mandatory, but needed for the energy balance closure calculations

- SW_IN_POT (W m-2): potential incoming shortwave radiation (top of atmosphere theoretical maximum
radiation), calculated based on the site coordinates

- PPFD_IN (umolPhotons m-2 s-1): incoming photosynthetic photon flux density
- P (mm): precipitation total of each 30 or 60 minute period
Suggested - LW_IN (W m-2): incoming (down-welling) longwave radiation

- SWC (%): soil water content (volumetric), range 0-100% ~|_ Support for multiple layers of soil
- TS (deg C): soil temperature g variables (SWC & TS)
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Metadata collection for ONEFIux processing

BADM = Biological, Ancillary, Disturbance, and Metadata

e \Variable Information
e \ariable Aggregation (and Representation)



Metadata collection for flux-met data variables



Metadata collection for flux-met data variables

https://ameriflux.lbl.gov/data/data-variable-qualifier-examples/



Variable Information: Height and Sensor Info

https://ameriflux.lbl.gov/sites/variable-information/

Your sites:  US-Ton *

US-Ton: Variable Information

Please watch the five minute video for instructions. or

» 0:00/532 @ o)

Contact amerifiux-support@ibl.gov with questions.

Instrument Model List | Variable Information

+ New Variable

Gray columns are data in older formats and cannot be edited. Hover over column @ for details. View only useful columns with Customize Columns at right.

°
O le Vakbi o @ CDIAC Description & © Earlyversion BASE Variable o oo v
M Status Reset Delete
FC_WPL_2D FC_WPL_2D (umol m-2 -1) CO2 flux with 20 rotation O - . =y

and WPL correction, quality are classified by "Fc_flag"

Click the link below to review the written instructions that contain the same information as the video:

Instructions

According to our records, US-Ton data have been published in the past by CDIAC.

Information supplied via this tool will enable us to map your past data to your current data and your
current data forward. The information will be made available to users of your site's data. FP-In
Variables entered here must match variable names in prior / future data submissions to AmeriFlux.
Please enter information to the best of your knowledge; more details can be provided at any time.

]
Reuse
values
from...

Steps
1. Compile or update a list of instrument models used at

your site on the /nstrument Model List tab (instructions).

2. Verify that previously submitted data variables (gray
columns) are mapped to the correct FP-In Variable on
the Variable Information tab (instructions).

3. Associate data with height and instrument model
information on the Variable Information tab
(instructions).

Tips

« Click on @ throughout the page for additional
instructions.

« See FP-In format details at Half-Hourly / Hourly Data

Upload Format and Data Variables.

For special cases, see the FAQ

Status
Reviewed (Saved)

@ updated (NOT Saved)
(Oshow Historical Instruments
(O Not yet addressed (Saved)

. 13 Columns Shown ~
Customize Golumns: W To be deleted (9 to undo)

(2}

[}
Start Date for Height /

©Height (meters) g - cirument Model & Height / Instrument  Instrument
b Model Model
= Change

GA_OP-LI-CORLI-7500  ~
235 start of data Add
SA-Gill Windmaster Pro  ~



All sites are different!

AMP needs to know which variables are representative and/or should be aggregated.



Submitting Variable Aggregation (AMF_VAR AGG) BADM

1. AMP will contact you requesting submission via email



Submitting Variable Aggregation (AMF_VAR AGG) BADM

1. AMP will contact you requesting submission via email
2. AMP provides a pre-filled csv file (based on Variable Information and BADM database)

M E wov- xj BADM-AMF_VAR_AGG-v2020-US-Tw1 (@
Home Insert Page Layout Formulas Data Review U &t Share v
Al 5 fx SITE_ID v
A B C D E F G
1 |SITE_ID -IAMF_VAR_AGG_VARNAME AMF_VAR_AGG_MEMBERS AMF_VAR_AGG_METHOD AMF_VAR_AGG_DATE AMF_VAR_AGG_COMMENT
2 XX-yyy Variable Code list separated by semicolons LIST(AMF_AGG_METHOD) YYYYMMDDHHMM Free text
3 |Required Required Required Required Optional Optional
4 USTwl CO2 co2 Individual
5 USTwl FC FC Individual
6 |US-Twl H H Individual
7 |US-Twl LE LE Individual
8 USTwl SC SC_NA SC_NA
9 |USTwl WS Wws Individual
10 US-Twl USTAR USTAR Individual
11 |US-Twl TA TA Individual
12 |US-Twl RH RH Individual
13 USTwl PA PA Individual
14 US-Twl SW_IN SW_IN Individual
15 US-Twl PPFD_IN PPFD_IN Individual
16 |US-Twl LW_IN LW_IN Individual
17 |US-Twl NETRAD NETRAD Individual
18 US-Twl TS_1 TS 1 Individual




Submitting Variable Aggregation (AMF_VAR AGG) BADM

1. AMP will contact you requesting submission via email
2. AMP provides a pre-filled csv file (based on Variable Information and BADM database)
3. AMP provides instructions in the email

AmeriFlux TESTQAQC-3339 ACTION REQUIRED: Submit ONEFlux variable aggregation info D (inboxx X8 B

Danielle Christianson amp.data.qagc@gmail.com via berkeley.edu Thu, Sep 3, 1:21 PM * -
to dsvehla ~

Dear Gilberto, You-Wei,

We are preparing to process US-ARM data using the ONEFIux processing pipeline, the eddy covariance data processing codes package used create uniform gap-filled products, uncertainty estimates, and
partitioned CO2 fluxes data products for AmeriFlux, other regional flux networks and for FLUXNET.

To process the site’s data, we need more information on which variables submitted to AmeriFlux are representative for the site and/or how we should aggregate these for pi
To process the site’s data, we need more i ion on the vari; that are ive for the site, and also information on aggregating these variables for processing.
The attached file with prop variable aggregation information is from our

Please confirm and correct any errors by completing the following:

1. Review the attached proposed variable aggregation information (CSV file).
2. Correct any errors. See QuickView instructions and additional explanations below.
3. Upload the CSV file at the Upload Data page using the BADM tab (login required).

QuickView instructions:

(MEMBERS
Varname )
MEMBERS variable(s) must match variables
variable to be in the site's BASE data product.
used in ONEFlux >
processing. AMF_..._VARNAME | AMF_... MEMBERS AMF_..._METHOD AMF_..._DATE AMF_..._COMMENT
. Variable Code | list separated by semicolons LIST(AMF_AGG_METHOD) |YYYYMMDDHHMM | Free text
Required Required Required Optional Optional
(Indlcm storage with VARNAME = SC } o
€02 €02_1_1_1 Individual
. DATE

Options for MEMBERS: s FC111 Individual

+ Enter SC variable(s) calculated by )55 SCNA SC_NA * No DATE = info starts at
él:e tggg Pl . ( i" TA111 Individual beginning of data record.

* Enter variable to use for Ir 1 1 —~ + Provide DATE when info
estimating SC (typically the highest | [T TALLLTA2 11 Hean 201504121200 Changes within data record.
€02 observation) |ws Ws_1.1.1 Individual { J

* Storage is negligible. Enter SC_NA. s = e e e & i 1




Submitting Variable Aggregation (AMF_VAR AGG) BADM

AMP will contact you requesting submission via email

AMP provides a pre-filled csv file (based on Variable Information and BADM database)
AMP provides instructions in the email

Site Teams review, update if needed, and upload the csv file

> own -

-
= S
Q

Year of Methane ~ Resources ~

Upload Data: BADM

<Back
To submit Ameriflux BADM file(s), please:

* Select options below and upload the file(s)

Select Site *

Home ' Data  Upload Data Quick Sites: Recents Favorites

* Format your data following BADM submission guidelines

Selected Site: None Type Site ID or name

AR-TF1: Rio Moat bog
AR-TF2: Rio Pipo bog

BR-CMT: Capuaba farm Mato Grosso

11 do not have a Site ID

Data File(s) to Upload *({200 M8 size limit per file)

Add File(s) (2]

DATA

Data Policy
About Data
Data Variables
BADM Data Product
Data Processing Levels
Data Availability
Data Change Log
How to Upload/Download Data
Uploading High Frequency Data
Half-Hourly / Hourly Data Upload Format
Upload Data
Download Data
Measurement Height
BADM

Download ONEFlux

Data Download Loa

https://ameriflux.lbl.gov/data/upload-data/ > Choose BADM



Review Variable Aggregation (AMF_VAR AGG) csv file

AMF_... VARNAME | AMF_... MEMBERS AMF_ ... _METHOD AMF_ ... DATE AMF_ ... _COMMENT
Variable Code list separated by semicolons LIST(AMF_AGG_METHOD) |YYYYMMDDHHMM | Free text
Required Required Required Optional Optional

Cco2 c02_1.11 Individual

FC FC_1.1.1 Individual

SC SC_NA SC_NA

TA TA_1_1_1 Individual

TA TAA 1515TA 21 1 Mean 201504121200

WS WS_1.1.1 Individual

G_1 G_1.1.1;G_2_1 1;G_3_1_1;G_4_1_1 |Mean

SWC_1 SWC_1_1 1;SWC_2_1_1;SWC_2_1_ 2 |Mean AMP: No depth info;

please double check




Review Variable Aggregation (AMF_VAR AGG) csv file

Varname

Variable to be
used in ONEFlux

| MEmBERS

MEMBERS variable(s) must match variables

in the site's BASE data product.

processing. AMF_..._VARNAME | AMF_... MEMBERS ANF_ ... _METHOD AMF_..._DATE AMF_..._COMMENT

Variable Code list separated by semicolons LIST(AMF_AGG_METHOD) |YYYYMMDDHHMM | Free text

Required Required Required Optional Optional

co2 C02_1_1_1 Individual

FC FC_1_1.1 Individual

SC SC_NA SC_NA

TA TA_1.1.1 Individual

TA TA_1.1 1;TA_2.1.1 Mean 201504121200

WS WS_1.11 Individual

G_1 G_1.1.1;6_2_1.1;G_3_1.1;G_4_1_1 Mean

SWC_1 SWC_1_1 1;SWC_2_1_1;SWC_2_1_2 Mean AMP: No depth info;
please double check

METHOD Options

* Individual
* Mean

« SC_NA (use only with SC_NA in MEMBERS)




Review Variable Aggregation (AMF_VAR AGG) csv file

Varname

Variable to be
used in ONEFlux

| MEmBERS

MEMBERS variable(s) must match variables
in the site's BASE data product.

processing. AMF_... VARNAME | AMF_... MEMBERS AMF_..._METHOD AMF_... _DATE AMF_ ... _COMMENT

Variable Code list separated by semicolons LIST(AMF_AGG_METHOD) |YYYYMMDDHHMM | Free text

Required Required Required Optional Optional

co2 c02_1_1.1 Individual

FC FC_1_1.1 Individual

SC SC_NA SC_NA

7 TA_1.1.1 Individual ‘\\

TA TA_1 1 1;TA_2.1.1 Mean /1201504121200

WS WS_1.11 Individual

G_1 G_1.1.1;6_2_1.1;G_3_1.1;G_4_1_1 Mean

SWC_1 SWC_1_1 1;SWC_2_1_1;SWC_2_1_2 Mean AMP: No depth info;
please double check

METHOD Options

* Individual

* Mean

* SC_NA (use only with SC_NA in MEMBERS)




Review Variable Aggregation (AMF_VAR AGG) csv file

[ MEMBERS l
Varname ‘ ) )
MEMBERS variable(s) must match variables
Vvariable to be in the site's BASE data product.
used in ONEFlux
processing. AMF_..._VARNAME | AMF_... MEMBERS AMF_... METHOD AMF_... _DATE AMF_..._COMMENT
Variable Code list separated by semicolons LIST(AMF_AGG_METHOD) |YYYYMMDDHHMM | Free text
Required Required Required Optional Optional
c02 €02_1.1.1 Individual
preve DATE
FC [ e 1 G Individual
SC SC_NA SC_NA * No DATE = info starts at
TA TA111 Individual N beginning of data record.
TA TA_11 1;TA2.1.1 Mean 201504121200/ Provide DATE when info
Q changes within data record.
WS Ws_111 Individual L
G_1 G_1.1.1;6_2_1_1;6_3_1_1;G_4_1_1 Mean
SWC_1 SWC_1_1 1;SwC_2_1_1;SwC_2_1_2 Mean AMP: No depth info;
please double check
METHOD Options

* Individual
* Mean
* SC_NA (use only with SC_NA in MEMBERS)




Review Variable Aggregation (AMF_VAR AGG) csv file

Varname

Variable to be
used in ONEF1lux
processing.

[MEMBERS

|

MEMBERS variable(s) must match variables

in the site's BASE data product.

Indicate storage with VARNAME = SC

| Options for MEMBERS:

| = Enter SC variable(s) calculated by
site team
*« Enter C02 variable to use for
estimating SC (typically the highest
C02 observation)
| = Storage is negligible. Enter SC_NA.

| See details below for more info.

AMF_ ... _VARNAME MF:};BERS AMF_..._METHOD AMF_... DATE AMF_..._COMMENT
Variable Code list separated by semicolons LIST(AMF_AGG_METHOD) |YYYYMMDDHHMM | Free text
Required Required Required Optional Optional
€02 €02:1:1:a Individual
FC EC.-3:1:1 Individual 2
SC SC_NA SC_NA * No DATE = info starts at
TA TALL1 Individual beginning of data record.
TA TA_1.11;TA 2 1.1 Mean 201504121200 z;gx ;gi BAiIEi:hgg . ain::cor -
WS WS_1.11 Individual L
G_1 G_1.1.1;6_2_11;G6_3_1_1;G_4_1_1 |Mean
SWC_1 SWC_1_1_1;SWC_2_1_1;SwWwC_2_1_2 Mean AMP: No depth info;

please double check

METHOD Options

* Individual
* Mean

* SC_NA (use only with SC_NA in MEMBERS)




Reporting carbon storage (VARNAME = SC)

Storage is important OR Storage is negligible



Reporting carbon storage (VARNAME = SC)

Storage is important OR _

>




Reporting carbon storage (VARNAME = SC)

Storage is important OR Storage is negligible

|

Do you calculate
storage at your site?

l

Yes

MEMBERS = Enter the SC variable(s)
that you calculate and submit to BASE

METHOD = Individual (in most cases)



Reporting carbon storage (VARNAME = SC)

Storage is important OR _

Do you calculate
storage at your site?

l

Yes MEMBERS = Enter the CO2 BASE

variable(s) that should be used to
estimate SC, typically the highest

METHOD = Choose Individual or Mean




Reporting carbon storage (VARNAME = SC)

— OR Storage is negligible

MEMBERS = SC_NA

Do you calculate . No METHOD = SC_NA

storage at your site?

l

Yes
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e Data QA/QC for AmeriFlux BASE data and impacts on ONEFIux runs
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Chu




AmeriFlux Data Pipeline

<«-—-""""=-=-

Site Team
Data Provider <€~ —=-~_

Plot of T_SONIC_SIGMA with Actual Data Range
0

We hope that this will not take 100 much time from your work, but it will help to make your data more robust and clear. You can view the status of all of your uploaded filg
https://ameriflux Ibl.gov/qaqc-reports-data-team,

Please reply 1o this email with any questions. You can track communications on this Data QA/QC at QAQC-2405 using your AmeriFlux account 1D and password to login
Best regards and thanks for the collaboration,

Ameriflux Data Team

Housen Chu
FTP link to Data QA/QC, where all fi

1 o0 o
o H
M—
S 0o .o
g° A 0
2 ° )
A o 8 03 °
o °
S - ]
[AmeriFlux] (QAQC-2405) Data Results | CC-X00¢HH 20020101 - 20180803 | Using uploads thf @ , 88 0 o
abox x g o
o
3 .
-
AMF Data Team (AMF-JIRA) iy bevkeley edu )
= otianton ~ " 0040430 - 20040539
AMF Data Team commented on [ QAQC-2405 »
’;‘  ——
Re: Data Results | CC-XXX HH 20020101 - 20180803 | Using uploads through Sep 19, 2018 3™
Dear Tower Team o
Thank you for your data submissions for CC-XXX site. -
In the context of the new processing for AmeriFlux data products, we are applying a new Data QA/QC scheme that follows the Format QA/QC. We|  ,, — J90i088 1ookonze  — Josucanr . 06aiose MO 304135 0041326 - 70001231
independent analysis of your data and help identify potential issues in data formats and contents earlier in the pipeline.
Briefly, Data QA/QC includes the inspection of sign . ranges, d | pattems, and liers of variables. 2 -
SW.IN) are also analyzed to detect potentially ertoneous data. The comparison of measured radiation (e.g. PPFD_IN, SW_IN) to the maximum,togl o |
for a given location (i.e.. SW_IN_POT) is also analyzed to check the timestamp specification and alignment .
o ! ) v e o ” Piotof PPFD_IN_1_1_1 against SW.IN_1_11
in analyzing your data, we have the following questions where we request your expert opinion and suggestion. Please note that some issues we id
your site. Please verify, clarify, or correct the following issues before we can make your data available as an AmeriFlux BASE data product. If youd{
please upload files using htps //ameriflux Ibl gov/data/upload-data/ ] —
IBESE |
[Data QA/QC] 3
+ lssue #1 -
+ lIssue #2
¢ lIssue#d................

fip://fip. fluxdata.ocg/ ameriflux_downloads/data/. US-Me2_6115763/26981/output

Format QA/QC reports associated with this Data QA/QC, where you can glance at the file sources used in this Data QA/QC:

http://amerifiux Ibl. gov/qaqc-report/?site_id=US-Me28report_id=26920

< _ R
8 S N
© \ \
e \
L = !
J=/t 5 ) ’
> /7
n Format -~ Data -~

I

o=/
QA/QC QA/QC

No network-side corrections
AMP Team

Available to
Data User

BASE
Publish

FLUXNET
Publish

/
ONEFlux ~
Processing

TRR

Available to
Data User




Observational data patterns for time series data quality assessment

Pastorello, G. et al., 2014., Proc. 10th IEEE International Conference on e-Science, Sao Paulo,
pp. 271-278, doi: 10.1109/eScience.2014.45

Issues Descriptions Sources Corrections
Windowed varying levels of values at higher end varies more than  sensor maléunction or dirt ac-  correct calibration; redo de-
maximums expected for natural variability cumulation; poor filtering for  spiking from original data

noise and spikes

9661
1661
8661
6661
0002
1002
200z
€002
¥00C
G002
9002
1L00Z
1800
6002

g

different levels
for maximums

and minimums

Net Radiation (W m-2)

-200 -

Time — 14 years (1996-2009)




Current Implemented Checks

» Timestamp shift check
Physical range check
Diurnal & Seasonal pattern
Multivariate comparison
USTAR filtering check
Variable availability



Current Implemented Checks

o)

Max Diu

Timestamp shift

» Timestamp shift

« Daylight saving time

« Data stream not synchronized
» Time zone specification

rnal Pattern

1400 -
1200
‘Obse

80O 4

600

Radiation (W m-2)

400

200 A

0

20050928 - 20051013
Potential Incoming Radiation

¥

'Observed Radiation

rved > Potential

Radiation (W m2) Radiation (W m2) Radiation (W m2)

Radiation (W m2)

1400

1200

Radiation Timeshift Analysis for year 2005

'DATE_START - DATE_END

SWIN_1_1 1 has max corr 0.984 at lag 2
PPFO_IN171.1 has max corr 0,978 at lag 2

20050101 - 20050116 20050116 - 20050131 20050131 - 20050215 20050215 - 20050302 20050302 - 20050317 20050317 - 20050401
20050401 - 20050416 20050416 - 20050501 20050501 - 20050516 20050516 - 20050531 20050531 - 20050615 20050615 - 20050630

20050630 - 20050715

20050715 -

20051013 -

20050730

20050814 - 20050829

Nl

20050829 -

20050913

20050913 - 20050928

20051028

20051028 - 20051112

20051112 - 20051127

20051127 -

20051212

20051212 - 20051231

— s

© SWN>SwWN_pOT

— PPFDIN111

O PPFDIN111 > SW_IN_POT

— PPFD_IN

O PPFDIN > SW_IN_POT




Current Implemented Check

o)

Physical range check

Physically unlikely values

Outlier

Inconsistent noise levels / filtering
Trend

Step change in full range
Change of resolution

Repeating patterns / constants
Long gaps

Measurement cutoff filter

Other unrecognized pattern

Physically plausible range
Network-wise historical range

(Wm-2)

u
(=3
(=}

LW_IN_1 21
w
8

N
(=]
(=]

=
(=3
(=]

600

Plot of LW_IN_1_2_1 with Actual Data Range

1400 -

2015-04  2015-10  2016-04  2016-10  2017-04  2017-10  2018-04 201810  2019-04
Time (all data)

Plot of LW_IN_1_2_1 with Physical Range

800 A

Out-of-Range — g

=

400 A

200 A

2015-04 201510  2016-04  2016-10  2017-04  2017-10  2018-04 201810  2019-04

~—— Expected Range (50.0-600.0) () data outside the expected physical range
—— Expected Range +/- 5.0% (22.5-627.5) O data outside the expected physical range
@ data




Current Implemented Checks

o Diurnal & Seasonal pattern —

° F) hyS ica | Iy un I i kely va | ues " 20040101 - 20040130 20040131 - 20040229 20040301 - 20040330 20040331 - 20040429
H 50
» Outlier L

I ————— | Y/ —_—
« Sign convention
« Step change in full range
e 20040430 - 20040529 20040530 - 20040628 20040629 - 20040728 20040729 - 20040827

Mean Diurnal Pattern
20040530 - 20040628
Historical Mean + Quantiles =

G.2.11(Wm-2)

20040828 - 20040926 20040927 - 20041026 20041027 - 20041125 20041126 - 20041231
[V 100
501
—50 1 0 —
-50
—100 A -100
o -150
= ecg J
ot Observed Mean . o . — : :
e - - o =3 o (=3 o o o (=3 =] o o E=3 o o o = o o =3 o f=] (=3 o =3 =3 [=B=] o =3 o [=3 o o =3 i=3
. 5 8 3 5 8 88 8§ 55 8 8 5 88 38 8 58 8 3 5 3888 & 58 8 8 5 8 8 8 38 o
| 5 M © & A N B o4 66 M b6 & & b B 4 66 M B & A B B o4 66 M B & N in B o O
59 &R 99 838 5 2 2 ] 8 9 8 :R

TIMESTAMP_START
W 2.5% percentile (previous data) WM MEDIAN (previous data) NS 75% percentile (previous data) @ current data
W 25% percentile (previous data) EEm MEDIAN (current data) B 97.5% percentile (previous data)




Current Implemented Checks

Plot of TIMESTAMP_START against PPFD_IN

o Multivariate comparison [ pprD_IN A
« Qutlier el
«Variables not synchronized in time 3500
 Step change in full range
£ 1000
*Trend
* Shaded radiation 500
* Derived one from other
0
Pt of PRFD I against S I\ 2010-01 2010-03 2010-05 nmegm:jsnm 2010-09 2010-11 2011-01
- outl Plot of TIMESTAMP_START against SW_IN
utlier
1000-
1000
* Cross-variable: - -
* PPFD_IN vs SW_IN ) )
*TAvs T_SONIC : ;"
* WS vs USTAR - 400
* Cross-level: g .
* TA profile " PPFD_IN .
6 560 ;‘mm:) . ﬁm ZG'CO 2016-01 2016-03 2016-05 nmégig:jgmm 201(']-09 201'0-11 201i-01




Current Implemented Checks
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Current Implemented
Checks

o Variable availability
*Long gaps
* Missing mandatory variables
*Inconsistent variable naming /
qualifier / aggregation

data availability (%)

ws 1
wD
USTAR
TS_1.8_1
TS_1_7_1
TS 1
TShi 5 4
TS_1_4_1
TSE1 3 1
TeET2 1
TS1 4.9
TA
SWC_1_8_1
SWC_1_7_1
SWC_1_6_1
SWC_1_5_1

SWC_1_4
SWCe3_ 1 —
WC_1_2_1 —
SWC_1_1_1
SW_ouT
SW_IN

1

No measurement

RH
RECO_PI_F
RECO_PI
PPFD_IN
PPFD_DIF
PA

P

NETRAD
NEE_PI_F
NEE_PI
LW_ouT
LW_IN

LE

H20

H

GPP_PI_F
GPP_PI

FC

co2

2008 2010 2012 2014 2016 2018

Year

Variables not
provided



Data QA/QC for ONEFIlux

Important variables

Critical issues affecting processing

(@]

(@]
(@]
(@]

Timestamp shifts

Flux variables being filtered using USTAR thresholds
Trend or step change in radiation variables

Large outliers, esp in flux variables

<

‘| 600

m400

PPFD_IN

o
S
S

Plot of TIMESTAMP_START against PPFD_IN

2000

1500

1000

0

2002

2003 2004 2005 2006 2007 2008 20‘09 2010 2011 2012
TIMESTAMP_START

Plot of TIMESTAMP_START against SW_IN
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1000

800

200

0

)

2002

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
TIMESTAMP_START
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e FLUXNET data products created with ONEFlux
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FLUXNET data products created with ONEFIlux

monthly + |

yearly - PV SR

LB

NEe ~ RECO ~ GPP




NEE (umolCO2 m-2 s-1), hourly

US-MMS

NEE_VUT_REF
NEE_VUT_05-95
NEE_VUT_16-84
NEE_VUT 25-75
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NEE (gC m-2 y-1), yearly

US-HMS - NEE

US-MMS

_250 4 NEE_VUT_MEAN
—— NEE_VUT_U50
—— NEE_VUT_REF
7 NEE_VUT_05-95
| NEE_VUT_16-84
| NEE_VUT_25-75
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GPP (gC m-2 y-1), yearly

Us-Huis - GPP
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NEE (gC m-2 y-1), yearly
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RECO (gC m-2 y-1), yearly

US-Ne2
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LE (W m-2), hourly and yearly

LE_F_MDS
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ERA Downscaling

(ERA-1) 1989-2019—(ERA5) 1979-Now

| US-Var TA_ERA
m=0.0474

Slopes
m AU-Tum TA_ERA
m=0.0336

FLUXNET2015 dataset

Examples using



ERA Downscaling

(ERA-I) 1989-2019—(ERAS5) 1979-Now

| US-Var TA_ERA
m=0.0474

Slopes
Ty=mx+b AU-Tum TA_ERA

m=0.0336

w0 £ " £ w5 e o W e B e i W 0
pep— - a0 o T T B

FLUXNET2015 dataset

Examples using



ERA Downscaling

(ERA-I) 1989-2019—(ERAS5) 1979-Now

US-Var TA_ERA
m=0.0474

Slopes
Ty=mx+b AU-Tum TA_ERA
m=0.0336

,,,,,,,,,,,,
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TA_ERA yearly trend slopes (1989-2014)
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— m > 0.01 (152 sites)
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FLUXNET2015 dataset

Examples using
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e Future of FLUXNET regional and global data products




Future of FLUXNET regional and global data products

Continental cluster

Common & Continental cluster
shared tools

and standards DaiEEEEEEEE——_— ICOS
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version

Continental cluster

j i} nee T
FLUXNET

version \

AMERIFLUX

i —_I (meta)data
(PQ DOl

Papale 2020, Biogeosciences.
https://doi.org/10.5194/bg-2020-211
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Q&A Reference paper:

Pastorello, G., Trotta, C., Canfora, E. et al.
(287 co-authors). The FLUXNET2015 dataset
Th a n k yo u ' and the ONEFIux processing pipeline for
eddy covariance data.
Scientific Data 7, 225 (2020).
https://doi.org/10.1038/s41597-020-0534-3

Questions?

Code available:

https://github.com/FLUXNET/ONEFIux

A MERI F LUX Contact us: ameriflux-support@Ibl.gov
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